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CLAIMS

1 1 . A method for stabilizing an object in a patient's body comprising:

2 injecting a first material comprising a crosslinkable polymer in a flowable form

3 into the patienfs body to contact an object;

4 contacting the first material with a second material comprising a crosslinking

5 agent, the first material and second material, upon contact, forming a gel in the patient's

6 body; and

7 stabilizing the object in the patient's body by enabling the gel to contact the

8 object.

1 2. The method of claim 1 wherein the first material comprises one or more of an

2 anionic crosslinkable polymer, a cationic crosslinkable polymer, or a non-ionically

3 crosslinkable polymer.

1 3. The method ofclaim 1 wherein the first niaterial comprises one or more of

2 polyacrylic acids, polymethacrylic acid, alginic acid, pectinic acids, sodiimi alginate,

3 potasium alginate, carboxy methyl cellulose, hyaluronic acid, heparin, carboxymethyl

4 starch, carboxymethyl dextran, heparin sulfate, chondroitin sulfate, polyethylene amine,

5 polysaccharides, chitosan, carboxymethyl chitosan, cationic starch or salts thereof.

1 4. The method of claim 1 wherein the second material comprises one or more of

2 an anionic crosslinking ion, a cationic crosslinking ion, or a non-ipnic crosslinking agent.

1 5. The method of claim 1 wherein the second material comprises one or more of

2 phosphate, citrate, borate, succinate, maleate, adipate, oxalate, calcium, magnesitmi,

3 barium, strontium, boron, beryllium, alumiiiium, iron, cojpper, cobalt, lead, or silver ions.

1 6. The method ofclaim 1 wherein the second material comprises one or more of

2 di-vinylsulfone, polycarboxylic acids, polycarboxylic anhydrides, polyamines,

3 epihalohydrins, diepoxides, dialdehydes, diols, carboxylic acid halides, ketenes,

4 polyfimctional aziridines, polyfunctional carbodiimides, polyisocyanate, glutaraldehyde,

5 or polyfunctional crosslinkers including functional groups capable of reacting with

6 organic acid groups.
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1 7. The method of claim 1 further comprising the step of retrieving the object from

2 the gel.

1 8. The method of claim 1 further comprising the step of applying energy to the

2 object causing it to break into at least two fragments, at least some of the fragments

3 remaining at least partially in contact with the gel and stabilized by the geh"

1 9. The method of claim 8 wherein the energy is selected from the group

2 . consisting ofmechanical, vibrational, light, chemical, and electromagnetic energy,

1 10. The method of claim 8~wherein the object is broken into at least two •

2 fragments by technique selected from the group consisting of extra-corporeal shock wave

3 lithotripsy, intra-corporeal shock wave lithotripsy, or Hohnium laser fragmentation.

1 11. The method ofclaim 8 further comprising the step of retrieving at least some

2 of the fraginents from the gel.

1 12. The method of claim 1 1 wherein the step ofretrieving at least some of the

2 fragments from the gel includes using a retrieval device to retrieve such fragments.

1 13. The method of claim 1 further comprising contacting the gel with a third

2 material comprising a de-crosslinking agent.

1 14. The method of claim 13 wherein the third material comprises one or more of

2 sodium phosphate, sodium citrate, inorganic sulfates, ethylene diamine tetraacetic acid

3 and ethylene dime tetraacetate, citrates, organic phosphates (e.g., cellulose phosphate),

4 inorganic phosphates (e.g., pentasodium faipolyphosphate, mono- and di-basic potassium

5 phosphate, sodium pyrophosphate), phosphoric acid, trisodium carboxymettiyloxy

6 succinate, nitrilotriacetic acid, maleic acid, oxalate, polyacrylic acid, sodium, potassium,

7 calcium, or magnesium ions.

1 1 5. A method offragmenting an object in a patient's body comprising:

2 injecting a material in a flowable form into the patient's body to contact an object;

3 allowing the material to form a gel in the patient's body;
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4 stabilizing the object in the patient's body by enabUng the gel to contact the

5 object; and

6 applying energy from outside of the patient's body directed towards the object,

7 the energy breaking the object into at least two fragments.

1 16. The method of claim 1 5 wherein the energy is produced by extrai-corporeal

2 shock wave lithotripsy.

1 1 7. The method of claim 1 5 wherein the material comprises one or more of a

2 crosslinkable polymer, a gelatin material or a lower critical solution temperature niaterial.

1 18. The method of claim 15 wherein the material comprises a polyoxyethylene-

2 polyoxypropylene block copolymer.

1 1 9. The method of claim 1 5 further comprising the step of retrieving the

2 stabilized object from the gel.

1 20. The method ofclaim 1 5 further comprising the step of breaking the object

2 into at least two fragments, at least some of the fragments remaining in contact with the

3 gel.

1 21 . The method of claim 20 further comprising the step of retrieving the at least

2 some of the fragments from the gel.

1 22. The method of claim 15 further comprising contacting the lower critical

2 solution temperature material with a degradation modulating material.

1 23. The method of claim 22 wherein the degradation modulating material is.--,

2 selected from the group consisting of pluronic acid, polylactic acid, polyglycolic acid,

3 and hyaluronic acid.

1 24. A system for stabilizing an object in a patient's body comprising:

2 a first material comprising a crosslinkable polymer in flowable form;

3 a second material comprising a crosslinking agent, such that the first material and

4 second material, upon contact, form a gel in the patient's body;
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5 a catheter for transferring the first material and second material into the patient's

6 body in flowable form, such that the gel formed by the first material and second material

7 contacts and thereby stabilizes the object; and

8 a guide wire for introducing and guiding the catheter into the patient's body.

1 25. The system of claim 24 wherein the first material comprises one or more of

2 an anionic crosslinkable polymer, a cationic crosslinkable polymer, or a non-ionically

3 crosslinkable polymer.

1 . 26. Thesystemof claim 24 wherein the first material comprises one or more of

2 polyacrylic acids, polymethacrylic acid, alginic acid, pectinic acids, sodium alginate,

3 potasium alginate, carboxy methyl cellulose, hyaluronic acid, heparin, carboxymethyl

4 starch, carboxymethyl dextran, heparin sulfate, chondroitin sulfate, polyethylene amine,

5 polysaccharides, chitosan, carboxymethyl chitosan, cationic starch or salts thereof.

1 27. The system of claim 24 wherein the second material comprises one or more

2 of. an anionic crosslinking ion, a cationic crosslinking ion, or a non-ionic crosslinking

3 agent.

1 28. The system of claim 24 wherein the second material comprises one or more

2 of phosphate, citrate, borate, succinate, maleate, adipate, oxalate, calcium, magnesium,

3 barium, strontium, boron, beryllium, aluminium, iron, copper, cobalt, lead, or silver ions.

1 29. The system of claim 24 wherein the second material comprises one or more

2 of di-vinylsulfone, polycarboxylic acids, polycarboxylic anhydrides, polyammes,

3 epihalohydrins, diepoxides, dialdehydes, diols, carboxylic acid halides, ketenes,

4 polyfiinctional aziridines, polyfimctional carbodiimideSj polyisocyanate, glueraldehytfe;

5 or polyfimctional crosslinkers including fimctional groups capable of reacting with

6 organic acid groups.

1 30. A system for stabilizing an object in a patient's body comprising:

2 a first material comprising a crosslinkable polymer,

3 a second material comprising a crosslinking agent, such that the first material and

4 second material, upon contact, form a gel in the patient's body; and
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5 a percutaneous access device for injecting the first material and second material

6 into the patient's body in flowable form, such that the gel formed by the first material and

7 second material contacts and thereby stabilizes the object.

1 31. The system of claim 30 wherein the first material comprises one or more of

2 an anionic crosslinkable polymer, a cationic crosslinkable polymer, or a non-ionically

3 crosslinkable polymer.

1 32. The system of claim 30 wherein the first material comprises one or niore of

2 polyacrylic acids, polymethacrylic acid, alginic acid, pectinic acids, sodium alginate,

3 potasium alginate, carboxy methyl cellulose, hyaluronic acid, heparin, carboxymethyl

4 starch, carboxymethyl dextran, heparin sulfate, chondroitin sulfate, polyethylene amine,

5 polysaccharides, chitosan, carboxymethyl chitosan, cationic starch or salts thereof

1 33. The system ofclaim 30 wherein the second material comprises one or more

2 of an anionic crosslinking ion, a cationic crosslinking ion, or a non-ionic crosslinking

3 agent.

1 34. The system ofclaim 30 wherein the second material comprises one or more

2 of phosphate, citrate, borate, succinate, maleate, adipate, oxalate, calcium, magnesium,

3 barium, strontiimi, boron, beryllium, aluminium, iron, copper, cobalt, lead, or silver ions.

1 35. The system of claim 30 wherein the second material comprises one or more

2 of di-vinylsulfone, polycarboxylic acids, polycarboxylic anhydrides, polyamines,

3 epihalohydrins, diepoxides, dialdehydes, diols, carboxylic acid halides, ketenes,

4 polyfunctional aziridines, polyfimctional carbodiimides, polyisocyanate, glutaraldehyde,

5 or polyfunctional crosslinkers including fimctional groups capable ofreactii^with
''^

6 organic acid groups.


